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DETAILED ACTION 

Priority 

1 . Acknowledgment is made of applicant's claim for foreign priority under 35 
U.S.C. 119(a)-(d). 

Response to Amendment 

2. Objections to the claims are withdrawn after considering Amendments. 

Response to Arguments 

3. Applicant's arguments filed 2 May 2007 have been fully considered but they are 
not persuasive. 

Applicant on page 1 1 argues, "With respect to Claim 1 , Eickenmeyer does not 
teach or suggest 'a group forming unit operable to form the processing elements into as 
many groups as the number of instructions included in the instruction sequence/ 
Eickenmeyer only teaches tagging the instructions to determine if they can be 
processed in parallel. ..In contrast, in the present invention, multiple processing 
elements can process an instruction." 
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It is noted in the cited portion of column 9, lines 44-49, Eickenmeyer teaches the 
use of groups in relation to the number of processing elements. Such recitation reads 
on the claim limitations. 

It is further noted that the limitation of multiple processing elements can process 
an instruction does not appear to be present in claim 1 . Such limitations must be 
present in the claims to be considered a feature of the Application. Examiner does not 
contend that such limitation is not supported by Specification, but that such limitation is 
not present in the claims. 

Applicant on page 12 argues, "for Claim 3, Eickenmeyer also does not disclose 
'when the number of instructions included in the instruction sequence is one, the group 
forming unit forms all of the processing elements into one group.'. ..The N = 1 
represents that there is no savings in time. The computer system would still use one 
ALU to process one instruction. In the present invention, however, if there is only one 
instruction, all of the processing elements would process the single 
instruction... Likewise, if N = 2, then two instructions are processed in parallel and the 
computer system is twice as fast than if the two instructions were processed one at a 
time. However, there would. still be two ALUs used to process the two instructions." 

It is noted that although there may be a difference in the results, Eickenmeyer 
teaches the limitations of the claims. The Applicant appears to be arguing that "there is 
no savings in time," which is not a claimed limitation. Eickenmeyer teaches the specific 
limitations of the claim. 
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Applicant on page 13 argues, "Even if the invention in Eickenmeyer comprises 
four ALUs which is greater than the number of instructions, only two ALUs will be used 
to process the two instructions. Similarly if there are four instructions to be processed in 
parallel, at most, four ALUs will process the instructions. Even if the invention in 
Eickenmeyer comprises eight ALUs which is greater than the number of instructions, 
only four ALUs will be used to process the four instructions." 

It is noted that the number of ALUs is irrelevant to the claim. The claims recite 
"all processing elements in the group are employed." The alleged disparity in 
Eickenmeyer by not containing enough ALUs does not contradict the claims as all the 
ALUs would be used in such cases. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
. use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claims 1, 3-10, 14, and 16-21 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Eickenmeyer et al (U.S. Patent # 5,355,460), herein referred to as 
Eickenmeyer. 
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As per claim 1, Eickenmeyer discloses a parallel execution processor 
comprising: 

a plurality of processing elements (See figure 1: Function Units 13-15); 

an obtaining unit operable to obtain an instruction sequence including one or 
more instructions (See figure 1 and column 6, lines 11-17: The compound instruction 
cache 12 hold sequences of instructions); 

a decoding unit operable to decode the obtained instruction sequence into the 
one of more instructions (See figure 8 and column 13, lines 53-64: Decoders 40, 41, 
and 45 are capable of sorting out the various op code to group instructions together); 

a group forming unit (See figure 1: Instruction Compounding Unit 11) operable to 
form the processing elements into as many groups as the number of instructions 
included in the instruction sequence (See column 9, lines 44-49: The ideal case is when 
there is as many processing elements as instruction sequences); and 

an execution controlling unit operable to assign the one or more instructions 
decoded by the decoding unit to the groups of the processing elements (See figure 8 
and column 13, lines 53-64: Decoders 40, 41, and 45 are capable of sorting out the 
various op code to group instructions together), so that one group of processing 
elements received one instruction, and control the processing elements so that (i) the 
instructions received by the groups are executed in parallel (See column 5, lines 30-35: 
The instructions are grouped in such a manner such that the can be run in parallel), and 
(ii) in each group, all processing elements in the group are employed in parallel for the 
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execution of the received instruction (See column 5, lines 60-64: The functional units 
run in parallel). 

Claim 2 has been cancelled. 

As per claim 3, Eickenmeyer discloses the parallel execution processor of claim 
1 , wherein 

when the number of instructions included in the instruction sequence is one, the 
group forming unit forms all of the processing elements into one group (See column 9, 
lines 44-49: This is the case when N = 1), and 

when the number of instructions included in the instruction sequence is two, the 
group forming unit forms all of the processing elements into two groups so that the two 
groups contain an equal number of processing elements (See column 9, lines 44-49: 
This is the case when N = 2). 

As per claim 4, Eickenmeyer discloses the parallel execution processor of claim 
3, further comprising 

a plurality of register files (See figure 6: Tagged instruction register 27) each of 
which corresponds to a different one of the processing elements (See column 1 1 , lines 
32-38: Registers are tagged for each instruction group), wherein 

the instruction sequence includes a first instruction and a second instruction (See 
column 9, lines 44-49: This is the case when N = 2), 
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the register files are arranged in the register so that first-group register files and 
second-group register files alternate (See figure 6 and 9 and column 9, lines 44-49: This 
would be the case where N = 2 and the choice would be either tagO or tagl), (i) the first- 
group register files each storing therein a piece of data to be processed when the first 
instruction is executed (See figure 6 and 9 and column 9, lines 44-49, and column 11, 
lines 32-38: This would be the case where N = 2 and the choice would be either tagO or 
tagl . Instructions associated with tagO will be stored in corresponding registers) and (ii) 
the second-group register files each storing therein a piece of data to be processed 
when the second instruction is executed (See figure 6 and 9, column 9, lines 44-49: 
This would be the case where N = 2 and the choice would be either tagO or tagl . 
Instructions associated with tagl will be stored in corresponding registers), 

when the number instructions included in the instruction sequence is two, the 
group forming unit forms the processing elements corresponding to the first-group 
register files into one of the two groups, and the processing elements corresponding to 
the second-group register files into the other group (See column 9, lines 44-49: This is 
the case when N = 2), and 

each of the processing elements obtains the piece of data to be processed from 
the corresponding register file (See figure 1 and column 6, lines 11-17: Only the 
corresponding functional unit will process the group data in the registers). 

As per claim 5, Eickenmeyer discloses the parallel execution processor of claim 
4, wherein 
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the register files are formed into a plurality of pairs (See column 10, lines 17-19: 
Pairwise compounding keeps ensures pairs of register files), keeping an order in which 
the register files are arranged (See column 11, lines 32-38: Tags are used to ensure 
that register files are kept in order), 

each of the instructions includes a piece of selection information indicating which 
piece of data each processing element should obtain (See figure 6: Each register file 
has instructions), selecting out of (a) the piece of data stored in the corresponding 
register file and (b) the piece of data stored in a register file with which the 
corresponding register file is paired (See column 12, lines 22-44: Data can be grabbed 
from another group if needed but instruction will be run if no dependencies are 
outstanding), and 

each of the processing elements obtains the piece of data to be processed from 
the register file indicated in each piece of selection information (See figure 1 and 
column 6, lines 11-17: Only the corresponding functional unit will process the group 
data in the registers). 

As per claim 6, Eickenmeyer discloses the parallel execution processor of claim 
3, wherein 

when the number of instructions included in the instruction sequence is two, the 
execution controlling unit includes: 

a storing unit (See column 13, lines 16-20: The compound analyzer 22 stores the 
combination options) that stores therein a plurality of combination options based on 
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which of the processing elements should belong to each of the two groups (See column 
13, lines 23-31: Examples of combination rules), the combination options being 
prepared for each of a plurality of grouping procedures; 

a grouping information obtaining unit (See figure 1: Instruction Compounding Unit 
11) operable to obtain a piece of grouping information indicating which one of the 
grouping procedures should be used (See column 11, lines 32-38: Tags are used to 
identify groups); and 

a selecting unit operable to select one of the combination options according to 
the obtained piece of grouping information (See figure 1 and column 6, lines 11-17: 
Only the corresponding functional unit will process the group data in the registers). 

As per claim 7, Eickenmeyer discloses the parallel execution processor of claim 
3, wherein 

when the number of instructions included in the instruction sequence is two, the 
execution controlling unit includes: 

a grouping information obtaining unit (See figure 1: Instruction Compounding Unit 
11) operable to obtain a piece of grouping information indicating to which one of the two 
groups, each of the processing elements should belong (See column 11, lines 32-38: 
Tags are used to identify groups); and 

a grouping unit operable to form the processing elements into the two groups 
according to the obtained piece of grouping information (See column 9, lines 44-49: 
This is the case when N = 2). 
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As per claim 8, Eickenmeyer discloses the parallel execution processor of claim 
1, further comprising 

a fetching unit (See figure 10: Fetch/Issue Control Unit) operable to fetch a piece 
of data which is of a predetermined length and has a format field and a data field (See 
column 1 5, line 68- column 1 6, line 1 1 : The fetch unit utilizes op code, which has a 
predetermined length, forniat and data field, to fetch data), wherein 

each of the instructions includes an OP code and an operand (See column 15, 
line '68- column 16, line 1 1 : Op code is used), 

a positioning pattern is written in the format field (See figure 7 and column 1 1 , 
lines 32-38: Tags are used to identify instructions, which are held in the instruction 
register 21), the positioning pattern being for positioning OP codes and operands in the 
data field (See column 1 1 , lines 32-38: Tags are used to identify groups and used to 
place instructions into the corresponding groups), 

in the piece of data, one or more OP codes and one or more operands are 
arranged in the data field in an order defined by the positioning pattern written in the 
format field (See figure 7: The instruction register 21 can hold more than one instruction 
and the system is able to identify the start on one by its tag), 

the obtaining unit obtains, as the instruction sequence, the piece of data of the 
predetermined length fetched by the fetching unit (See figure 1 and column 6, lines 11- 
17: The compound instruction cache 12 fetches and holds sequences of instructions), 
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the decoding unit extracts, from the piece of data, the one or more OP codes and 
the one or more operands, according to the positioning pattern so as to decode the OP 
codes and the operands of the instructions (See figure 8 and column 13, lines 53-64: 
Decoders 40, 41 , and 45 are capable of sorting out the various op code to group 
instructions together), and 

the execution controlling unit assigns, in the defined order, the decoded 
instructions to the groups (See column 5, lines 30-35: The instructions are grouped by 
encoding in their tags). 

As per claim 9, Eickenmeyer discloses the parallel execution processor of claim 
1, further comprising: 

a fetching unit (See figure 10: Fetch/Issue Control Unit) operable to fetch a piece 
of data which is of a predetermined length (See column 15, line 68- column 16, line 11: 
The fetch unit utilizes op code, which has a predetermined length); and 

a storing unit operable to store therein a predetermined positioning pattern for 
OP codes and operands (See figure 1: Compound Instruction cache 12), wherein 

each of the instructions includes an OP code and an operand (See column 15, 
line 68- column 16, line 1 1 : Op code is used), 

one or more OP codes and one or more operands are arranged in the piece of 
data in an order defined by the predetermined positioning pattern (See column 11, lines 
32-38: Tags are used to identify groups and used to place instructions into the 
corresponding groups), 
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the obtaining unit obtains, as the instruction sequence, the piece of data of the 
predetermined length fetched by the fetching unit (See figure 1 and column 6, lines 11- 
17: The compound instruction cache 12 fetches and holds sequences of instructions), 

the decoding unit extracts, from the piece of data, the one or more OP codes and 
the one or more operands, according to the positioning pattern stored in the storing unit 
so as to decode the OP codes and the operands of the instructions (See figure 8 and 
column 13, lines 53-64: Decoders 40, 41, and 45 are capable of sorting out the various 
op code to group instructions together), and 

the execution controlling unit assigns, in the defined order, the decoded 
instructions to the groups (See column 5, lines 30-35: The instructions are grouped by 
encoding in their tags). 

As per claim 10, Eickenmeyer discloses the parallel execution processor of claim 
1, wherein 

when the instruction sequence obtained by the obtaining unit includes two or 
more instructions and one of the instructions instructs that processing elements 
included in some of the groups should halt operation, the execution controlling unit 
controls the processing elements included in those groups so that those processing 
elements halt operation (See column 12, lines 22-44: A halt is necessary when a 
dependency is found, which would halt the group). 

Claims 11-13 have been cancelled. 
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Claim 14 is rejected for reasons similar to that of claim 1. Claim 14 is the 
method of the parallel execution processor of claim 1 . 

Claim 15 has been cancelled. 

As per claim 16, Eickenmeyer discloses a parallel execution processor 
comprising: 

a plurality of processing elements (See figure 1: Function Units 13-15); 

an obtaining unit operable to obtain an instruction sequence including one or 
more instructions (See figure 1 and column 6, lines 11-17: The compound instruction 
cache 12 hold sequences of instructions), wherein the number of processing elements 
is greater than the number of instructions (See column 19, lines 9-16: The number of 
instructions may vary and whereas Eickenmeyer described the ideal situations in detail, 
other cases may occur); 

a decoding unit operable to decode the obtained instruction sequence into the 
one of more instructions (See figure 8 and column 13, lines 53-64: Decoders 40, 41, 
and 45 are capable of sorting out the various op code to group instructions together); 

a group forming unit (See figure 1: Instruction Compounding Unit 11) operable to 
form the processing elements into as many groups as the number of instructions 
included in the instruction sequence (See column 9, lines 44-49: The ideal case is when 
there is as many processing elements as instruction sequences); and 
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an execution controlling unit operable to assign the one or more instructions 
decoded by the decoding unit to the groups of the processing elements (See figure 8 
and column 13, lines 53-64: Decoders 40, 41, and 45 are capable of sorting out the 
various op code to group instructions together), so that one group of processing 
elements received one instruction, and control the processing elements so that (i) the 
instructions received by the groups are executed in parallel (See column 5, lines 30-35: 
The instructions are grouped in such a manner such that the can be run in parallel), and 
(ii) in each group, all processing elements in the group are employed in parallel for the 
execution of the received instruction (See column 5, lines 60-64: The functional units 
run in parallel). 

As per claim 17, Eickenmeyer discloses the parallel execution processor system 
of Claim 16 further comprising at least two processing elements and wherein the 
obtaining unit obtains an instruction sequence including only one instruction (See 
column 19, lines 9-16: The number of instructions may vary and whereas Eickenmeyer 
described the ideal situations in detail, other cases may occur such as when there is 
two processing elements and only one instruction). 

As per claim 18, Eickenmeyer discloses further including a source of a plurality 
of instructions (See abstract: The instructions are fetched from memory). 
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Claims 19-21 are rejected for reasons similar to claims 16 and 17. These claims 
differ in the amount of processing elements and maximum instructions. Eickenmeyer 
does not teach a specific number and allows for the variations claimed. 

Conclusion 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Vincent Lai whose telephone number is (571) 272-6749. 
The examiner can normally be reached on M-F 8:00-5:30 (First BiWeek Friday Off). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Alford Kindred can be reached on (571) 272-4037. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only r 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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